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1 
One 
BIBLIOMETRICS 
1. Introduction 
Information science is a discipline that investigates the properties and 
behaviour of information, the forces governing the flow of information, and the 
means for optimal accessibility and usability. It is concerned with that body of 
knowledge that relates to the organisation, storage, retrieval, interpretation, 
transmission, transformation and utilization of information. This includes the 
investigation of information, representation in both natural and artificial 
systems, the use of codes for efficient message transformation, and study of 
information processing devices and techniques, such as computers and their 
programming systems. 
Bibliometrics is a relatively new branch of information science. It has 
been found that quite a good number of articles published in Library and 
Information Science periodicals are on bibliometrics and its related topics. 
Bibliometrics is a new subject, which has emerged as a research front in 
its own right in Information Science. It is now being vigorously pursued and 
with the result, it has been found that one fourth of all the articles published in 
Library and Information Science belong to Bibliometrics. It lies between the 
border area of the Social Sciences and Physical Sciences. U L^  ^ 
\ I 
Bibliometrics has been derived from the two words, 'BibHon' means 
book and 'Metric' means measurement. The basic units of bibhometrics are all 
the facets of written communications such as primary and secondary 
periodicals, articles and abstracts published in them, bibliography of articles, 
books, monographs and other media of communication. 
The term Bibliometrics has very recent origin. It is analogous to 
Ranganathan's Librametrics, Russian's concept of 'Scientomatrics', FE)s 
'Informatrics and also to some other well established sub-disciplines like 
'Econometrics', 'Psychometrics', 'Sociometrics' and 'Biometries'. 
We can say that bibliometrics is a methodological sub-discipline of 
Library Science, including the complex of mathematical and statistical 
methods, used for analysis of scientific documents and non-scientific 
documents. 
2. EMERGENCE OF THE TERM BIBLIOMETRICS 
Bibliometrics has emerged as thrust area of research involving 
researchers from different branches of human knowledge. The term 
'Bibliomefrics' was coined only in 1969. 
The first recorded study on Bibliometrics was done in 1917 by Cole and 
Bale's study on "The History of Comparative Anatomy Part-1: A Statistical 
Analysis" has been used in the 'Literature'. 
The second study done by Hulme in '1923' used the expression 
'Statistical Bibliography' and later it was used by many others. 
1.1 Origin and History: Cole and Bale's ^ were the Pioneers in the field 
of Bibliometrics they conducted a study regarding the Bibliometricsin 1917 on 
the topic. "The history of comparative Anatomy, Part II: Statistical Analysis." 
The second study was done by Hulme^ in 1923 use the expression on 
statistical Bibliography and it was used by many others. 
Gross and Gross study is considered in 1927, Henkle (1938), Gosnell 
and Barker 1966 also used the same term i.e. Statistical Bibliography. 
In 1968 Pritchard analyzed the term statistical Bibliography and found it 
confusing with statistics and Bibliography on statistics'. Therefore he coined 
another term called Bibliometrics. 
The term bibliometrics is analogues to Ranganathan's librametrics, 
Russian's scientrometrics, FID's informatics and also to some other well 
established disciplines like econometrics, Psychometrics, Sociometrics and 
Biometrics etc. 
1.2 Definitions 
Many attempts have been made to define in different ways. 
Wydham E. Hulme (1923):^ "The purpose of statistical 
bibliography is to shed light on the process of written 
1. Cole, F.J. and Eale's, N.B. The history of comparative anatomy part-ll 
A Statistical analysis of literature science progress, 1937, p.578-96 
2. Hume, E. Wynadham, Statistical bibliography in relation to the growth of 
modem civilization, London, 1923, p-9. 
3. Hulme, E.W, Statistical bibliography in relation to the growth of Modem 
civilization, Butler and Tanner Grafton, London, 1923, p.21. 
• communication and of the nature and course of development of a 
discipline by means of counting and analysis its various factors 
of written communication." 
• Miks L. Raising (1962):'* "The assembling and interpretation 
of statistics relating to books and periodicals....use of books and 
and to assertion in many local situation ,the general use of books 
andjoumals." 
• R.A. Fairthorne (1969) :* "Quantitative treatment of properties 
of recorded discourse and behaviour appertaining to it. 
• D.T. Hawkins (1977):* "The quantitative analysis of the 
bibliographic features of a body of literature". 
• W.G.Potter:' Bibliometrics as "The study and measurement of 
the publication pattelis of all forms of written communications 
and their authorship." 
• Alvin. M.Schrader: "The scientific study of recorded 
discourse". 
• R.N. Broadus:' "Bibliometrics is the quantitative study of 
physical published units or of bibliographic units or of 
surrogates of either." 
4. Raising, L.M., "Statistical Bibliography in the health science Bulletin of 
the medical library Association. 50; 1962, 450-451. 
5. Fairthorne, R.A. "Empirical hyperbolic distribution (Bradford, Zipf- Mandellbort) 
for bibliometric description and predictions, Journal of documentations, 25; 1969, 
319. 
6. Hawkins. D.T. "Unconventional use of on-line information retrieval system; on-line 
bibliometric studies". Journal of AmericanSociety 28, 1; 1977,13-18. 
7 Potter, W.G. "Introduction to Bibliometrics, Library trends. 30; 1981, 151. 
8. Schrader, Alvin. M. "Teaching Bibliometrics, Library trends. 30; 1981, 151. 
9. Broadus, R.N. "Definition of Bibliometrics", Scientometrics. 12: 1987, 
373-398. 
• I.N.Sengupta:^" "organization classification and quantitative 
evaluation of publication patterns of all macro and micro 
communications along with their authorship by mathematical 
and statisltical calculus." 
* Alan Pritchard (1968):" "Application of mathematical 
methods to books and other media of communication." 
2. SCOPE OF BIBLIOMETRICS 
Regarding the scope of Bibliometrics O'conner and Voos have pointed 
out "the scope of Bibliometrics includes studying the relationship with a 
literature (e.g. Citation studies) of describing a literature." 
Typically, these descriptive focus on consistent patterns involving 
author, monograph, journals or subject/language. Ronald Stevens has 
considered Bibliometrics as a quantitative science and divided its scope in to 
two basic categories. 
A. Descriptive Bibliometrics productivity count which includes 
i. Geography 
ii. Time Period 
iii. Discipline 
10. Sengupta. I.N, Bibliometrics and its applications, Atlantic, New Delhi, 1990, 
p-256. 
11. Prichared Alan, "Statistical bibliography or Bibliometrics", Journal of 
Documentation, 25,4; 1989, 349. 
B. Evaluative Bibliometrics literature use count which includes 
i. Reference count 
ii. Citation count 
After some time Ronald again described the scope of Bibliometrics as 
"studj^number of publicatioruin a given field or productivity of literature in the 
field of the purpose of comparing the amount of research in different countries, 
the amount produced in different subdivisions of the field. The kind of study is 
made by a count of the papers, books and other writings in the field or often by 
a count of these writings which have been abstracted evaluative Bibliometrics 
include the study of the literature used by research workers in a given field. 
Such study is often made by counting the reference cited by a large number of 
research workers in their papers. 
2.1 Purpose of Bibliometrics 
The purpose of this study is to prepare ranked list of journals from the 
viewpoint of the people who work in different areas. 
According to Dr. S.N. Singh "the purpose of Bibliometrics is to provide 
quantitative analysis of the phenomenon going with documents, their 
organization use and service in library and information centres and systems. It 
offers to the information workers the type of statistical technique for the study 
of characteristic and attribute of the literature and that of communication 
media." 
The purpose of Bibliometrics is: 
I. To find major form of literature, i.e articles proceeding, case study, and 
review etc. 
II. To prepare list of journals according to their frequency. 
III. To make comparison between ranked Journals. 
IV. To find out the chronological scattering of all cited literature. 
V. To ascertain the amount of utilization of language. 
3 IMPORTANCE OF BIBLIOMETRICS IN RESEARCH 
It offers to the information scientist, the researcher, the scholar, the 
teachers, and the sociologist of knowledge and published a type of statistics, 
which identify the patterns of publication, the authorship and citation used for a 
subject on a period of time. Now it has practicable research method for 
studying science of science based on bibliographic data. This is based on its 
theory laid by some pioneers like Gross, Lotka, Bradford, Zipf, Derek De SoUa 
Price, Pritchard, Garfield, Hulme and many others who were basically 
librarians but the techniques involved by these pioneers are capable of 
throwing light to various complicated problems faced by many, whil^ handling 
information to quantify the process of written communication. 
It has established itself as a viable and distinctive measurement of 
human knowledge. Data analysis of both of citation and of volume of 
publication year by year can be useful in planning retrospective bibliography. 
It is very helpful in any field of research or in any subject wherever it is used. 
4. BIBLIOMETRICS LAWS 
The three fundamental laws that laid the foundation of 
Bibliometrics are as: 
4.1 Lotka's inverse square law of scientific productivity (1926) 
4.2 Zipfs law of word occurrence (1933) 
4.3 Bradford's Law of scattering (1934) 
4.1 Alfred X Lotka's Inverse Square Law (1926) 
The frequency distribution of productivity of authors of scientific 
papers was first'thy Alfred Lotka* he studied the productivity of authors by 
publication frequency as indicated in chemical abstracts from 1907 to 1916 and 
proposed that the number of authors making 'n' contributions is about 1/n^  of 
those making one contribution, and the proportion of all contributors who make 
1 k 
a single contribution is about 60 percent, i.e. a{n)a—ora{n) = —where 'a' is 
«2 «2 
the number of authors producing 'n' papers and 'k' is a constant. 
In other words for every 100 authors contributing one article, 25 will 
contribute two articles, about 11 will contribute 3 articles and 6 will contribute 
4 articles and so on. 
4.2 ZIPF'S LAW OF WORD OCCURANCE (1933) 
This law was given by Zipf in 1933. Zipf developed and extended an 
empirical law, as observed by Estoup governing a relation between the rank of 
a word and the frequency and the frequency of its appearance in a long text. 
If 'r' is the rank of a word and 'f is its fi-equency, then mathematically 
Zipfs law can be stated as follows: 
ra—^=>rf = c, is a constant 
/ 
This law states that in a long textual matter if words are arranged in their 
decreasing order of frequency, then the rank of any given word of the text will 
be inversely proportional to the frequency of the occurrence of the word. 
He found that by multiplying the numerical value of each rank (r) by its 
corresponding frequency (f) be obtained a product (c) that is constant 
throughout its text e.g. 
Rank (r) 
1 
2 
3 
4 
5 
Frequency (f) 
1000 
498 
312 
250 
200 
Product (rf) =c 
1000 
996 
936 
1000 
1000 
The above table shows distribution of words inversely proportional to 
the frequency of occurrence of the word. 
4.3 S.C.Bradfors's Law of Scattering (1934) 
S.C. Bradford a notable authority of this subject examined two 
bibliographies prepared in the science/ton applied (Iteophysics and lubrication fiiJi") 
and he prepared lists of journals arranged by decreasing order of source items cm^ruht&lci 
by the journals of the Bibliographies. 
He noticed that in each subject, there were a few very productive 
sources, which were moderately productive and still a large number of 
sources of constantly diminishing productivity. In the list of periodicals 
ranked by diminishing productivity, Bradford identified three groups of 
periodicals that produced approximately the same number of articles on 
the subjects, but the number of periodicals in these three e qui-productive 
zones increased by a constant factor*? 
Based on this he stated this law as if scientific periodicals are arranged 
in order of decreasing productivity of articles on a given subject that subject 
and several groups or zones containing the same number of articles as the 
nucleus when the number of periodicals in the nucleus and succeeding 
zones will be given as: 
l:n:n^ 
where '1' is the number of journals in the nucleus and 'n' is a multiplier. 
Thus these three laws are respectively based on 
i) Number of authors contributing in a discipline of other field; 
ii) Ranking word frequency in a particular set of documents; 
iii) Distribution of articles in a set of journals; 
4.4 Other Laws 
The other important laws that need to be mentioned here are: 
4.4.1 Price's Square Root Law of Scientiric Productivity 
This law was given by Derek De Solla Price in 1963. This law states 
that "half of the scientific papers are contributed by the square root of the 
total number of scientific authors." 
JO 
4.4.2 Garfleld's law of concentration 
This law was enunciated by Eugene Garfield in 1971. This law states 
that" a basic concentration of journals is the common core of nucleus of all fields". 
4.4.3 Sengupta's Law of Bibliometrics 
This law has been put forward by I.N. Sengupta in 1973 which is also 
known as off setting weightage formula for re-ranking periodicals to avoid 
discrimination against new journals which necessarily have citation credits. 
This is basically an extension of the Bradford Law. 
It sbtes that "during phases of rapid growth of knowledge in a scientific 
discipline, articles of interest to that discipline appear in increasing number of 
periodicals distant from that field." 
Mathematically this law stands in the following form, 
F ( X + y) = a + b log ( x + y) 
Where f (x + y) is the commutative number of reference as contained in 
the first (x + y) most productive journals, x indicates number of journals in the 
same discipline and y stands for number of journals of unrelated disciplines (y 
> x ) and 'a' and ' b' are two constant. 
5. BIBLIOMETRICS : ITS SUBDIVISIONS 
i. Operation Research (Linear Programming Transport Problems) 
ii. Statistics (Multivariable Techniques, Trends, Correlation) 
iii. Bibliometric Laws (Laws of Zipf, Lotka and Bradford) 
iv. Citation Analysis (Networks, Science Policy) 
V. Circulation Theory (Models) 
11 
vi. information Theory 
vii. TTieoretical Aspects of Information and retrieval 
6. APPLICATIONS OF BIBLIOMETICS: 
It has great appHcation mainly in social science and physical science. Its 
techniques have extensive application equally in sociological studies of 
science, information management, librarianship, history of science and also in 
some other branches of social science. 
The area's where Bibliometric techniques are mainly used 
To design information service 
In library management 
Evaluation of including service and retrieval system 
Weeding and stacking policy of documents. 
To find out core journals by applying Bradford's law. 
To find out trends in research activity 
Trend in authorship 
To find out in distribution of scientific article or scattering of 
articles through applying Bradford's law. 
To find out the productivity of scientist by applying Lotka's law. 
To lead the reader to fiirther studies in the field 
Help in preparation of Bibliography 
To find out the relative use of different languages 
To study the scattering of subject 
To study the rate of collaborative research 
7. LIMITATIONS IN APPLICATION 
7.1 Bradford's Law 
Through most of the studies tend to support the Bradford distribution. 
Some other researchers could not get the satisfactory results. Gross found that 
12 
the scatter of research paper among physics devoted from the predicted by 
Bradford's law out of 50 bibUographies studied by Chonez, only six followed 
the law, he called this law pseudo scientific. 
7.2 Lotka's Law 
In case of Lotka's law it was found to fit in most cases. However, the 
value of indexing was found to vary for different groups of scientists. 
Another problem with Lotka's law is that it totally ignores the potential 
publication so far. 
7.3 Citation Analysis 
There are certain arguments regarding the citation analysis are given 
below: 
• Negative citation i.e. citing a paper just repudiate it. The 
result is that controversial papers will get more citationJthan 
result worthwhile papers. 
• Toomuch of self-citation and in-house citation 
• Practice of citing only to get the famous favours of the 
powerfiil or to appears others. 
• Citation given just to dress up the paper 
• Variation of citation rate during lifetime of paper. 
• Variation of citation rate with type of paper and specialty. 
13 
CONCLUSION 
Bibliometric studies depend heavily upon the existence of large 
quantities of bibliographic data. Which sampling techniques and statistical 
formula obviate the need to collect information on every member of 
population because of the size and diversity of the literature, large samples are 
demanded if truly accurate picture^are to be drawn. 
Bibliometric techniques have been gaining recognition and importance 
especially during the past two decades. The results of such studies are 
increasingly being applied to manage the library and information science 
resources and services more-effectively. The studies of subject literature and 
their characteristics have also been found useful and helpful in managing the 
research and development activities in those subject specialities. 
Application of Bibliometric techniques is found in selecting most 
important journals in a given field of knowledge. The exponential growth of 
literature and rapid development of libraries generated several evolutionary 
studies about effectiveness and efficiency of information services. These 
studies led to the identification and application of appropriate quantitative 
measuring technique known as bibliographical control, as it is not possible to 
start efficient services without analyzing the size and character of literature. 
14 
Bibliometric is a formed scientific sub discipline including the complex 
of mathematical and statistical methods, used to analyse bibliographical 
characteristics of documents where the Bibliometric: becomes this statistical 
part of methodology of library and information science further research will 
show. 
15 
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RHEUMATOLOGY" 
Introduction: -
Rheumatic diseases cover a large part of the body of medicine and affect 
a very large number of the peoples in the different countries of the world. 
Physicians who know the rheumatic diseases know a very great deal of 
medicine. There are some 180 conditions that can qualify as rheumatic 
disorders, and their differential diagnosis is therefore often difficult - as are 
their management or treatment. There are relatively few real cures for the 
diiFerent types of chronic arthritis and the management of the more 
complicated and resistant of these conditions is one of medicines most difficult 
problems. 
The rheumatic diseases make great demands on diagnostician and 
therapist alike. The twin Saints Cosmos and Damian, both beheaded by the 
Roman Emperor Diocletion around AD 300, were physician and therapist. 
Practitioners today have to do the work of both twins. Practical problems in 
this specially abound: most practitioners suffer at least one diagnostic headache 
and probably two therapeutic ones daily. 
What follows is aimed to help the baffled diagnostician and assist the 
confiised therapist with some of the more common rheumatic problems. 
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Definition of "Rheumatology" 
That branch of medicine which is concerned with the diagnosis and 
treatment of Rheumatic Disorders." 
1. 'HISTORY OF RHEUMATIC DISEASES' 
In the face of the rapid advance of medical knowledge, both medical 
students and their teachers have little time to study medical history. Many 
universities do have departments of medical history, but courses for 
undergraduates are often elective and the subject does not have a regular place 
in the curriculum. As a consequence only a few medical students are aware 
that medicine has a past as well as a future. Indeed, most teachers in medical 
schools, apart from a few elderly eccentric professors who still teach by 
anecdote, conduct their tuition as if only what is happening today is important, 
and the past totally irrelevant and better discarded. 
Implicit in this neglect of the history of medicine is the belief that only 
what is new is relevant for the present and the future, be it new insights into 
pathogenesis or treatment. It has been said that of all the information learned 
today, approximately one half will be obsolete after 5 years: hence the catchy 
phrase the half-life of medical knowledge is a scant 5 years. We believe that 
the importance of a study of the history of rheumatic diseases is essentially that 
of understanding the changing concepts of pathogenesis and treatment. 
17 
11 'PALEOPATHOLOGY' 
Paleopathalogy, a term popularized by Sir Marc Armand Ruffes (1859 
1917), Professor of Bacteriology at the Cairo Medical School at the turn of the 
century, consists of the study of disease in human populations as revealed by 
their mummified and skeletal remains. 
Dieppe and Rogers have commented that paleopathalogy provides the 
addition of a time dimension to the study of disease, which they aptly described 
as "two dimensional epidemiology.' There are a number of pitfalls in 
interpreting ancient skeletal remains, which have been admirably summarized 
by wells. These include the circumstances of burial, which are often unknown, 
and the nature of the soil, since burial in chalk will result in chemical changes 
so that the bones become light and pliable. 
Dieppe and collegues have advocated a multi-disciplinary approach to the 
study of paleopathology, the team consisting of an archaeologist, 
paleopathologist, radiologist, and rheumatologist. These workers have also 
suggested a system of classification of common rheumatic diseases for use by 
archeologists and others. 
12 "VISUAL ARTS AND LITERATURE" 
If humankind does not leave clues to its illnesses in its mortal remains, 
then perhaps it might do so in its works of art. The problem is that the essence 
of art is not mimesis, but expression, and artistic style often precludes accurate 
diagnosis. 
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Perhaps the most impressive identification of a rheumatic disease in a 
painting is that of temporal arthritis in Canon Van de Paele by Jan Van Eyck 
(C. 1385-1440). The painting shows Scar formation over the temporary artery 
with loss of hair of the eyebrow and in front of the left ear. Another example of 
temporal arthritis has been suggested in the portrait of Francesco Gambetti by 
Piero di Cosimo in 1505. 
13 "EARLY MEDICAL LITERATURE" 
Study of early medical literature is seldom of particular value in view of 
the vagueness of the descriptions. For example, Soranus of Ephesus (98-
138AD) in his treatise on Chronic Disease describes polyarthritis affecting 
middle-aged mew, causing the joints to become twisted, with the toes and 
fingers either turned sideways, or bent over backwards, or rest immovable upon 
their neighbours. This might not unreasonably be interpreted as RA, unless it 
is appreciated that the description includes an acute attack of gout with 
discharging tophi. Translators of early medical writings are often non-medical. 
Usually, it is not possible to verify the accuracy of the translations so that 
diagnosis can only be tentative. 
14 "HISTORICAL FIGURES" 
In 1989 Appelboom reviewed a 'gallery' of famous people who suffered from 
arthritis or rheumatic disease. These make fascinating reading and are 
particularly useful for biographers. Little however, is added to the serious 
study of the history of rheumatic disease. However, there are several 
exceptions, such as the crippling polyarthritis which affected Constantine IX 
19 
Monomadrus (980-1055) and Siebrandus Sixhus but which may have been 
RA, thus supporting the view that RA is not a recent disease of human kind. 
Illnesses in notable historic figures can, however, be useful in teaching medical 
students, both in terms of diagnosis and in highlighting the misery of the 
affliction suffered by patients (for example, the torment of Erasmus's pustulatic 
arthro-osteitis and of Renoir's RA). 
1.5 "MUSEUMS" 
There has been a sad decline in interest in medical museums, despite the 
fact that many of the older museums contain much of current interest. For 
example, there is a remarkable collection of pathologic specimens in William 
Hunters collection in the University of Glasgow. This collection is of particular 
value because clinical histories, including details of surgical operations and 
post-mortem findings, are available. Thus, one can appreciate which diseases 
were common in the 18th century. 
2. IMPACT AND COST EFFECTIVENESS OF HEUMATOLOGICAL 
CARE 
Rheumatology is the medical speciality that deals with the prevention, 
treatment and rehabilitafion of individuals with arthritis and musculoskeletal 
diseases. Since the early 1950s, it has matured as a sub speciality of internal 
medicine. 
2.1 'THE BURDEN OF RHEUMATIC AND MUSCULOSKELETAL 
DISEASES" 
Arthritis and musculoskeletal disorders are more prevalent and a more 
fi-equent cause of disability than either heart disease or cancer. In the USA, 
20 
they are the most common illnesses evaluated in ambulatory care (accounting 
for an estimated 315 million physician visits per year), the second most 
common reason for visits to surgeons, the third most common reason for visits 
to family doctors and the fourth most common reason for visits to specialists. 
Studies show that new musculoskeletal complaints are the most time 
consuming for physicians to evaluate and manage. 
Rheumatic and musculoskeletal diseases encompass over 100 discrete 
acute and chronic disorders, some with multisystem involvement and others 
affecting musculoskeletal regions. No age or racial group is spared and the 
clinical manifestations are diverse. 
2 2 "THE SCOPE OF RHEUMATOLOGY" 
Because of the nature of rheumatologic and musculoskeletal disorders, 
the cognitive span required for their diagnosis draws on the entire field of 
medicine. Understanding their pathogenesis, interpreting the specialized 
laboratory tests used for diagnosis and following the clinical status no the 
patients draws on knowledge of cellular and humeral immunology, 
immumogenetics, muscle biology, bone and cartilage biochemistry and 
biomechanics to name just a few. 
Laboratory studies, diagnostic imaging and synovial fluid analysis are 
important, but they require interpretation. For-example, but they rcquirc-> 
interpfetationTFor example, immunologic testing has played a critical role in 
the diagnosis and evaluation of systemic rheumatic diseases such as rheumatoid 
21 
arthritis (RA), systemic lupus erythematosus (SLE), poly-and dermatomyositis 
and Wegner's granulomatosis, but it requires expertise to use the results wisely. 
A rheumatologist directs and coordinates a team of health professionals 
and draws on a host of diagnostic, therapeutic and rehabilitation services. The 
member of the team vary, depending on the patients problems at a given time. 
Depending on the health care system, the team may be physically proximate, as 
on an inpatient or out patient rheumatic disease unit, or it may be in a centre 
'without walls', where the services of other health professionals knowledgeable 
in the special problems of rheumatic disease patients (particularly in systemic 
rheumatic disorders) are available. 
ELEMENTS OF RHEUMATIC DISEASE MANAGEMENT 
Rheumatology 
Primary Care 
Physical Therapy 
Occupational Therapy 
Orthopaedic Surgery 
Podiatry 
Rehabilitation Medicine 
Clinical Psychology 
Vocational Counselling 
Dermatology 
Neurology 
Ophthalmology 
Social Work 
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'2.3 "THE IMPACTS OF RHEUMATOLOGIC CARE" 
Early, appropriate rheumatologic intervention reduces morbidity, 
maintains function and prolongs life. Timely treatment improves outcomes 
and/or reduces health care costs in such diverse diseases as septic arthritis, 
rheumatoid arthritis, lupus nephritis, polymyalgia rheumatica and giant cell 
arthritis, Lyme disease, poliomyelitis and dermatomyositis, familial 
Mediterranean fever, gout and tophaceous gout, Saleroderma renal crisis, 
Wegeners granulomatosis, systemic narcotising vasculities and Kawasaki 
Syndrome. Further more, in end-stage arthritis from all causes, total joint 
arthroplasty is dramatically effective, reduces pain, improves function and 
prevents dependency. 
Many rheumatic diseases are chronic and symptoms fluctuate, thus 
patients commonly require repeated evaluation and modifications in therapy. 
3 "CLASSIFICATION OF RHEUMATIC DISEASES" 
• Classification criteria are a powerful tool for identifying and 
distinguishing patients with a target disease from those without the 
condition. 
• Classification criteria in the rheumatic diseases have made a substantial 
contribution to advancing both the art and the science of rheumatology. 
3 1 "TYPE OF CRITERIA" 
Classification criteria are only one of the numerous types of criteria 
used in describing disease processes. Criteria have also been developed for 
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measuring or classifying disease severity, disease activity, organ damage, 
function, outcome and prognosis. 
Classification criteria have two purposes: First to separate patients 
with the target disease from patients with similar conditions which might be 
confused with the disease and second to separate patients with the target 
disease from normal subjects. 
3 2 "DIAGNOSTIC TOOLS" 
Although classification criteria are imperfect measures of the 
presence of disease, they are oflen used as diagnostic tools in the clinical 
setting. 
A critical consideration in determining the usefulness of any 
diagnostic tool will be applied. Most classification criteria used in 
rheumatology have been created by comparing groups of patients with the 
disease in question with patient groups who have similar conditions which 
could be confused with the disease. Although this may be the most 
clinically relevant comparison, when such criteria are applied to a 
population setting where the frequency of the target disease is likely to be 
much lower, the positive predictive value of the criteria or the probability 
that the subject having the criteria indeed has the disease in question 
decreases substantially. 
3 3 "CLASSIFICATION CRITERIA RELEVANT TO RHEUMATIC 
DISEASES" 
A major purpose for gathering data on the prevalence of diagnostic 
entities is to allow comparisons over time and among different places. 
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Figure Sites most commonly affecied 
in sickle cell disease: though it may 
occur anywhere. 
The World Health Organization International Classification of Diseases 
(ICD) classification criteria have made such comparisons possible. Without a 
standard classification system which remains pried overtime and is applied 
uniformly from place to place, meaningful comparative analyses would not be 
possible. The ICD is, by far, the most widely used of such tools. 
4 "EPIDEMIOLOGIC CONCEPTS AND RHEUMATOLOGY" 
• Rheumatic disease epidemiology is concerned with determinants and 
distribution of rheumatic diseases in different populations. 
• Rheumatic disease frequency and severity vary with age, gender, ethnic 
origin and country. 
• These hypotheses can be tested in case control or cohort studies which 
involve the use of a comparison group. 
4 1 HOW MANY PEOPLE HAVE THE DISEASE? 
The two most common measures of disease frequency are prevalence and 
incidence relates to existing cases of disease. The term point prevalence is 
used to describe the proportion of the population that has the disorder at a 
particular point in time (Sometimes called 'prevalence day'). This measure 
is useful for chronic disorders such as rheumatoid arthritis (RA) and 
Osteoarthritis (OA). For intermittent conditions such as back pain and gout 
it is more appropriate to measure period prevalence - the proportion of the 
population that has the disorder at sometime during a given time period 
(usually one year). 
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4 11 "MORTALITY" 
Disease incidence and prevalence are related by the formula-
Incidence X mean duration = prevalence 
Individuals may leave the prevalent pool of cases either through recovery or 
through death. The mean disease duration is determined by the average 
length of time to recovery or death. Rheumatoid arthritis has a relatively 
low incidence but a long duration so the prevalence is relatively high. 
4.1.2 "PRACTICALISSUES IN MEASURING DISEASE FREQUENCY" 
i. "Issues relating to the numerator" 
Accurate estimation of incidence and prevalence depends on liable 
case definition and case ascertainment. Most rheumatic diseases do 
not have a specific diagnostic test. Sets of classification criteria have 
therefore been developed in order to identify homogeneous patient 
populations for epidemiological studies and clinical trials. There are 
many problems in interpreting and applying these criteria, 
ii) "Issues relating to the Denominator" 
To calculate rates it is necessary to know the size of population from, 
which the case have been identified. The denominator population 
should comprise only those individuals at risk of developing the 
disease. Thus the incidence of juvenile arthritis should be expressed per 
100,000 children aged under 16, not per 100,000 of the total population. 
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4.2 "SOURCES OF DATA FOR ESTIMATING DISEASE OCCURRENCE" 
Routinely collected data may prove useful in building up a picture of the 
epidemiology of a rheumatic disease. Researchers using routinely 
collected data need to assess the diagnostic accuracy and level of 
completeness. A variety of sources have been used in rheumatic 
disease epidemiology. 
SOURCES OF CASES FROM A COMMUNITY 
Level 5 
cases diagnosed by hospital 
Level 4 
cases that present to hospital 
Level 3 
cases diagnosed in primary care 
Level 2 
Cases which present to primary care 
Level 1 
All cases in community 
4.2 1 "Death Certificates" 
Mortality records have, with a few exceptions, been of little use 
in rheumatic disease epidemiology because the rheumatologic 
disorder is often not recorded on the death certificate. Therefore 
it is not possible to tell, for example, how many people with RA 
die each year in a particular country. 
4.2.2 "Morbidity Registers" 
While many countries have cancer registers, the same is not true 
for the rheumatic diseases. Some Scandinavian countries have 
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registers of people who are disabled or who can claim 
reimbursable medication and using a unique personal identity 
number, they are able to link information on these registers with, 
for example, mortality data. 
4.2.3 "Health Insurance databases" 
In some countries, health care which is reimbursed by the 
government is linked to diagnostic codes on large computerised 
databases. These have provided a rich source of data on the 
frequency of rare events such as drug toxicity or major 
complications of orthopaedic surgery. 
4.2.4 "Population Surveys" 
In many countries there are regular population survey (which 
examine social and demographic trends. These may include 
health related information such as number of visits to a physician, 
self-reported illness and disability. Examples include the General 
Household survey in the UK and the National Health and 
Nutrition Examination Surveys in the USA. 
4.2.5 "Work absenteeism records" 
In some countries information on the reason for absence from 
work for sickness is recorded and can be used to examine the 
profile of rheumatologic complaints in an occupational cohort. 
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4 3 WHO IS SUSPECTIBLE TO THE DISEASE? 
Differences in disease occurrence provide useful starting points for the 
investigation of disease causation. Striking differences in age-and sex-
specific rates are seen in many rheumatic diseases. For example, RA is 
three times more common in females than males, and the onset of 
antylosing spondylitis is rare after the age of 55 years. Apparent 
differences in overall or crude incidence and prevalence's between 
populations may simply reflect differences in the proportions of men 
and women or in the age structures of the populations. 
4 4 WHERE DOES THE DISEASE OCCUR? 
Differences in disease rates between countries or regions may be due to 
genetic (including racial) and/or environmental factors. Possible 
environmental factors include diet and socio economic factors. In 
rheumatology there are hints of geographic patterns, which are still 
being unravelled. For example, RA occurs with similar frequency in 
most white Caucasian populations. However, it has a higher prevalence 
among some native American peoples, such as the Pima, and a lower 
prevalence in rural Southern Africa, China and Indonesia. 
4 5 WHEN DOES THE DISEASE OCCUR? 
Time trends in disease occurrence may also provide important etiologic 
clues. Clusters of incidents cases in a particular season of the year or 
sporadic time - space clusters suggest that all or most of the cases in the 
cluster may have been exposed to etiologic agent from a common 
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source. In rheumatology, Lyme disease provides a good example of a 
disease identified because of clustering of cases of juvenile and adult 
inflammatory arthritis in place and time. Arise or fall in disease 
incidence year on year may suggest a change in the level of exposure to 
risk factors. 
4.6 WHY DOES THE DISEASE OCCUR? 
Descriptive epidemiologic studies can generate hypotheses about disease 
causation but they cannot test those hypotheses. Analytic studies are 
needed which investigate the relationship between exposure to a risk 
factor (which might be environmental or genetic) and the development 
of disease. Such studies may be retrospective or prospective. In a 
prospective study the individuals are identified and classified according 
to their exposure status prior to the development of disease. However, it 
is sometimes possible to assemble such cohorts retrospectively after the 
development of disease. For example, it may be possible to identify all 
men who had an occupational exposure to vinyl chloride over the past 5 
years, or all children who were immunized with a particular batch of 
rubella vaccine. 
4.7 WHAT HAPPENS TO PEOPLE WITH THE DISEASE? 
The investigation of prognosis is analogous to investigating the 
development of disease and can be assessed with either cohort or case-
control studies. In prognosis studies all the individuals studied have the 
disease in question. In longitudinal studies patients are selected on the 
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basis of exposure to a predictor variable (for example being HLA-DR4 
positive in RA, or having a particular radiographic grading in OA) and 
then followed for the incidence of the outcome of interest (for example 
death or the development of disability). 
48 APPLICATIONS OF EPIDEMIOLOGIC DATA: 
4.8.1 PLANNING RHEUMATOLOGY HEALTH CARE SERVICES 
The ability of a population to benefit from rheumatology health 
care depends on three things: 
• the incidence and prevalence of rheumatic disease in that 
community. 
• the effectiveness of the regimens available to treat or 
prevent rheumatic disease, and 
• the proportion of those affected or potentially affected who 
might benefit from such interventions. 
4.8.2 DETERMINING ATTRIBUTABLE RISK AND POPULATION 
ATTRIBUTABLE RISK FRACTION. 
The size of the relative risk indicates the strength of association 
between an exposure and outcome, but it does not indicate the 
relative importance of the exposure in accounting, for example, 
for the prevalence of the disease in the population. Patients with 
Sjogren's Syndrome have a relative risk of 44 of developing non-
Hodgkin's lymphoma (NHL) compared with the general 
population. The population attributable risk fraction is the 
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proportion of the disease in the population, which can be 
attributed to the risk factor. An example is found in the 
association between non-steroidal anti-inflammatory drug 
(NSAID) ingestion and gastrointestinal (GI) bleeding and 
ulceration. Individuals taking NSAIDs have a relative risk of 
2.25 of having a GI bleed compared to those not taking NSAIDs, 
that is, they are 2.25 times more likely to have a GI bleed than the 
general population. 
5 "GENETIC FACTORS IN RHEUMATIC DISEASE" 
Rheumatic disease, like all diseases, may be purely genetic, purely 
environmental or, more commonly, a mixture of the two. Hip fracture, 
for example, is mostly genetic if it arises as a result of Osteogenesis 
imperfect and mostly environmental if it results from a car crash. 
The commonest type of hip fracture (osteoporotic fracture) is the result 
of a complex interaction between genetic and environmental influences. 
5 1 "GENE STRUCTURE AND FUNCTION" 
The human genome contains all the information for the structure 
and function of the organism, though net all the genes are active 
at any one time. Genes consist of functional units of 
deoxyribonucleic acid (DNA) ('exons') separated by non-coding 
regions or 'introns'. Genomic DNA exists primarily to specify the 
amino acid sequence of proteins. 
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5 1 1 "TRANSCRIPTION" 
DNA itself is not a template for protein synthesis; rather the 
information coded by DNA must first be transferred to messenger 
ribonucleic acid (mRNA). This process is known as 'transcription' 
and is controlled by promoter sequences located 30-40 base pairs 
upstream from the gene: an example of such a sequence is the 
consensus sequence TATAAAA, or TATA box. Transcription 
begins with uncoiling of the tightly packed DNA molecule to 
allow RNA polymerise enzymes access to the relevant gene. 
5.1.2 "Translation" 
The next process is translation of mRNA into a linear sequence of 
amino acids. The unique sequence in which the four nucleotides 
are arranged in nucleic acids encodes the amino acid sequence of 
the protein to be synthesized. 
5.1.3 "Post-Translational Modification" 
After mRNA translation the amino acid chain may be modified in 
various ways. In the formation of type I collagen, for example, 
prolyl residues are hydroxylated before the triple helix is formed: 
this seems to enhance the stability of the molecule. 
5.1.4 "Gene Product" 
Finally the protein is arranged into its three-dimensional 
structure: for many enzymes this is a compact globular structure; 
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for type-I collagen it is a triple helix, stabilized by cross-linkage. 
This represents the final gene product. 
5.2 "DETECTION METHODS" 
The development of methods to detect genes and their products has been 
fundamental to our current understanding of the genetic basis of 
connective tissue diseases of crucial importance to these techniques is 
the ability of DNA and RNA to 'hybridize'. If a solution of DNA is 
heated, the two strands separate giving rise to single-stranded or 
denatured DNA. If allowed to cool, the two strands come together again 
or 'hybridize' resulting in exactly the same double-stranded structure as 
the original. 
A radiolabeled strand of DNA will also hybridize to its exact 
complementary form and can be detected by antoradiography. 
5 2.1 "RESTRICTION ENZYMES AND BLOT TESTS" 
'Restriction enzymes (endonucleases) are bacterial cell products 
which recognize particular DNA nucleotide sequences and cut 
the molecule at that point. Different enzymes recognize different 
sequences, usually 4-6 nucleotides long. 
5.2.2 "RESTRICTION FRAGMENT LENGTH POLYMORPHISM" 
The non- coding region of DNA is relatively unconserved: point 
mutations in the intones appear to be well tolerated and may 
become established. The intragenic regions of a pair of 
homologous genes are therefore more variable than the coding 
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regions of the genes and may differ on average once every 100 or 
200 nucleotide bases. On digestion by restriction enzymes 
therefore, different sized fragments will result if these nucleotide 
changes affect restriction enzyme sites. These are termed 
restriction fragment length polymorphisms (RFLPs). 
5 2 3 "POLYMERASE CHAIN REACTION" 
Genetic studies on small amounts of genetic material have been 
greatly facilitated by the development of the polymerase chain 
reaction (PCR). This is a serial reaction involving the use of a 
heat-stable DNA polymerise to amplify a DNA sequence millions 
of times. The technique involves the use of two single-stranded 
oligonucleotide probes complementary to DNA sequences 
flanking the region to be amplified. 
5.2.4 "SINGLE-STRANDED CONFORMATIONAL POLYMORPHISMS" 
A commonly used PCR-based method for detecting DHA 
sequence changes is single-stranded conformational 
polymorphisms (SSCP). 
53 "GENETIC DEFECTS AND RHEUMATIC DISEASES" 
Most rheumatic diseases have an element of genetic susceptibility in 
their etiology. In addition to the HC-related associations, examples 
include structural defects of connective tissue elements, ad normalities 
of enzymes involved in key metabolic pathways and cytokines, 
hormones and their receptors. 
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5.3.1 "STRUCTURAL ABNORMALITIES IN CONNECTIVE TISSUES" 
1. "Genetic defects in collagen genes" 
Collagen major constituent of all connective tissue and mutations 
in collagen genes have now been described in association with a 
large number of musculoskeletal disorders. It is becoming 
increasingly clear that mutations in distinct but related genes can 
result in the same apparent disease; conversely, mutations in the 
same gene can produce different clinical phenotypes. 
2. "Osteoarthritis and the type II procollagen gene" 
The predominent collagen in articular cartilage is type II collagen 
coded by the C0L2A/gene on chromosome 12. Mutations of 
this gene have been implicated in several conditions that share as 
common features cartilage loss and premature joint failure. Some 
cases of chondrodyrplasias and spondyloepiphyseal dysplassias 
are lined to COL2A/mutations thought in other dysplassia 
families type II collagen has been specifically excluded. 
3. "Fibrillin and the gene for Marfan Syndrome" 
Fibrillin are the most prominent proteins in the extracellular 
microfibril. Fibrillin-1 is encoded by gene FBNI on chromosome 
15 q. It is now clear that mutations of this gene result in Marfan 
Syndrome; a helerogeneous autosomal dominant condition 
characterized by ocular, skeletal and cardiovascular abnormalities. 
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5 4 "ENZYME DEFECTS" 
Processing enzymes are involved in many diseases. The concept of 
'inborn errors of metabolism' was initiated by Sir Archibald Garrod's 
studies on alkaptonuria in the early 20th century. Garrod realized that 
the familial nature of such conditions could be explained in terms of the 
laws of Mandelian inheritance, implying an underlying genetic cause. 
Such defects are not confined to rheumatologic disorders, but one of the 
best characterized results is in a severe form of gout. 
6 "CONCLUSION" 
Human race has been suffering fi-om rheumatic diseases from the 
very beginning of its existence on the planet. It is evident from the study of 
ancient skeletons. A thorough knowledge of pathology of bones and joints is 
indispensable in interpreting changes in the ancient skeletons. This is most 
apparent in the interpretation of changes in the spine due to antyolosing 
spondylitics. Intervertebral disc classification is an extremely common finding 
in Egyptian mummies. There is little difficulty in diagnosing osteaarthritis in 
ancient remains. 
The works of art and literature also sheds light on prevalence of 
rheumatic diseases. In an extensive study of Flemish paintings showed 
possible affliction of characters with rheumatic arthritis. Although there is no 
reference to joint disease in Bible, the works of Shakespeare has may 
characters affected with Gout & Ociatica. 
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Rheumatology is the medical speciality that deals with the prevention, 
treatment and rehabilitation of over 100 diverse arthritis and musculoskeletal 
disorders, which are the most important cause of disability in society. 
Rheumatic disease care is a model for how health care should be delivered and 
organised. Because of the nature of rheumatologic disorders, the cognitive 
span required for their diagnosis draws on the entire field of medicine. 
Classification of rheumatic diseases is an important part of the treatment 
of the disease. The classification criteria in rheumatic diseases have made a 
substantial contribution to advancing both the art and science of rheumatology. 
Criteria have been developed for measuring or classifying disease severity, 
disease activity, organ damage, function, outcome and prognosis. 
Classification has two purpose, first to separate patients with the target disease 
from patients with similar conditions but not afflicted with the disease, and 
secondly to separate patients with the target disease from normal subjects. 
Rheumatic disease epidemiology is concerned with determinants and 
distribution of rheumatic diseases in different populations. The frequency and 
severity of disease vary with age, gender, ethnic, origin and country. 
Most rheumatic diseases have an element of genetic susceptibility in 
their etiology. Like all diseases there may be purely genetic, purely 
environmental or a mixture of the two. As the genetic basis of disease is 
established, the possibility emerges of manipulating the genome. Both 
monogenic and polygenic diseases are treatable by adding a gene, which 
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produces a beneficial or protective product. It is hoped that rheumatic 
disorders with genetic basis may at last, become curable diseases. 
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THIRD 
BIBLIOMETRIC STUDY: OBJECTIVES AND METHODLOGY 
Bibliometrics has established itself as distinctive research technique of 
studying science of science based on bibliographical and citation data. 
Bibliometrics is a quantitative and qualitative study based on statistical and 
mathematical methods. This study is helpfiil in management of scientific 
literature measuring the utility of periodicals and relationship between journals 
and subject areas and also in knowing the most productive contributors in a 
given field. Due to inter disciplinary nature of research and trends towards 
specialization. Librarians and information scientists are facing great problem in 
acquisition, organisation and discrimination of information. 
Therefore Bibliometrics is the solution of these problems. 
1. METHODOLOGY OF BIBLIOMETRICS 
The methodology of Bibliometrics can be shown through the following 
flow chart. 
Selection of Source document 
i 
Collection of Data 
i 
Analysis and Interpretation of data 
i 
Application of Bibliometric laws 
i 
Conclusion 
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1.1 Selection of Source document: The first most important task is to select 
the document from which data is to be collected or this purpose 
Biological Abstract was used as source document Biological Abstract is 
published fi-om BIOSIS (Bio Information Service), Philadelphia, U.S.A. 
since 1927. 
1.2 Collection of Data: Three volumes of Biological Abstracts for the year 
1998, 1999 and 2000 were manually scanned to collect 2822 references, 
collected on 5 x 6" catalogue cards each card contained information 
about author, Title, name of periodical, Place, Year, Language and form 
of document. 
1.3 Analysis and Interpretation of data: All 2822 references were arranged 
and re-arranged in order to conduct the following studies. 
1.3. Ranking of Periodicals: The main objective of this study is to identify 
the core periodicals containing the research literature on 
"Rheumatology". To conduct these studies the item published in 
different periodicals are grouped together and counted. It is necessary to 
know the most productive periodicals in the subject. 
This information is useful for the librarians as well as research scholars 
because the core Journals in the field are identified. 
1.3.2 Subject v^se distribution: Though most of the literature on a given 
subject is published in core Journal but sometimes some material of 
research value is published in the journals belonging to related fields. 
This information about field of periodicals was obtained from the 
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UlricJvflntemational periodical directory (35* ed.). The analysis not only 
identified the core subjects but also the related subjects publishing some 
relevant information on the subject under study. 
1.3.3.Year wise Distribution: It is useful to know the occurrence of source 
document in the respective year. For this study literature works to five 
year was analysed in three volumes of Biological abstracts from 1998-
2000. This type of study reveals the number of works in a particular year 
in which most of the study is conducted. For this purpose, a table 
showing year wise distribution has been prepared. 
1.3.4 Language wise Distribution: For this purpose entries were grouped 
according to their language of origin. After this they were counted and 
then prepare a ranked list of language. 
1.3.5 Country wise distribution: It is also important to note the place of origin 
of document, which is given in the Biological Abstracts. For this, 
entries were grouped on the basis of their place of origin. They were 
then counted and ranked in a table. 
1.3.6 Form Wise Distribution: Information regarding the form of document has 
been collected from all the 2822 entries to know either each one of items 
is an article, case report. Review Literature, Bulletin, Controlled study. 
Case Study, Conference proceeding and Pilot study etc. For this purpose 
the information about the form of document was collected and tabulated. 
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1.3.7 Ranking of Authors: For the purpose of ranking of authors the 
information about all the authors was retrieved, arranged and tabulated 
in the order of decreasing frequency of their contributions. 
1.3.8 Application of Bibliometric Laws: Most of the study depends upon the 
application of Bibliometric laws such as Lotka's, Bradford's and Zipf s 
laws. These laws were applied to the analysed data to check their 
validity. 
Conclusion: 
At the end^fmdings of the study were summarised and concluded. 
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FOUR 
"DATA ANALYSIS. INTERPRETATION AND PRESENTATION" 
Three volumes of Biological Abstracts for the year 1998,1999 and 2000 
were consulted for collecting the required data on the topic 
"RHEUMATOLOGY". 
The data so collected was analyzed as under: 
1 RANKING OF PERIODICALS 
Periodicals are the sources of current information. The researchers 
and the scientists require current information to keep themselves abreast of 
what is going on in their own fields of study. Periodicals thus play a vital role 
in scientific communication. However, the studies conducted by Bradford have 
demonstrated that in every subject there are certain core journals that contribute 
most of the literature on given subject. This information is useful for the 
librarian and the users alike. Thus preparing the subscription list of periodicals 
for his library in such a way that the limited resources of the library be spent to 
the maximum satisfaction of users. The researchers/information specialists 
know the core journals in their field so that they do not miss any thing of 
research value published in these journals. 
This study is therefore, aimed at identifying the core periodicals in 
•RHEUMATOLOGY". 
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In the collected data, all 2822 references were found to be published in 
279 periodicals, which were ranked up to 27th position. 
Table-1 shows that the first rank was occupied by the journals titled 
"Journal of Rheumatology" which form 12.57% of the total references and 
next 4 positions were occupied by journals viz. "Rheumatology" 10.52%, 
"Annals of Rheumatic Diseases", 10.20% and "Arthritis and Rheumatism" 
9.53%. 
Table 1 and Table 1.1 shows that most of the literature on 
Rheumatology appeared in 4 periodicals as a total of 1204 items constituting 
42.84% of the literature covered appeared in those periodicals. They may be 
regarded as core journals in the field. 
The journals having their fi-equency of occurrence in the range 101-200 
is two, those in the range of 51-100 is one, and in those in the range of 21-50 is 
three. It is therefore obvious that though most of the literature constituting 
42.84% references appeared in 4 core journals. 
The number of periodicals had been increasing for finding out much 
less number of items i.e., as many as 42 periodicals required 5.10% reference 
item. 
The last group consists of 116 periodicals in which there are 148 items 
and 5.24% of the total. 
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Table-1 
RANKING OF PERIODICALS 
s. 
No. 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
Rank 
1 
2 
3 
4 
5 
6 
7 
8 
8 
9 
10 
11 
12 
13 
14 
14 
15 
15 
16 
16 
16 
16 
16 
17 
17 
17 
17 
17 
17 
Name of Periodicals 
Journal of Rheumatology 
Rheumatology 
Annals of Rheumatic 
diseases 
Arthritis & Rheumatism 
Clinical Rheumatology 
British Journal of 
Rheumatology 
Scandinavian Joumal of 
Rheumatology 
Lupus 
Revista Erpandala de 
Reumatologia 
Reumatolgia 
Zeitschrift flier 
Rheumatolgic 
Rheumatology International 
Aktuelle Rheumatologie 
Terapevitiches Arkhiv 
Rheumatolgie 
Bulletin on the Rheumatic 
Diseases 
Archives of Orthopaedic and 
Trauma Surgery 
Vestnik Rossieskai 
Akademic 
Meditunskikh Nauk 
Internal Medicine 
American Joumal of 
Medicine 
Arthroscopy 
Annals Academy of 
Medicine Singapore 
Lancet 
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Diseases 
Newzealand Medical 
Journal 
Zhongguo Chaosheng 
Yixuezazhi 
Journal of the American 
Geriatrics Society 
Clinical Investigation 
Hiroshima Journal of 
Medical Sciences 
Acta Paediatrica 
American Journal of 
Public Health 
Otolaryngology Head and 
Neck surgery 
Immunologia 
Nippon Aeta Radiologica 
Current Science 
Pathobiology 
International Journal of 
Clinical Parmacology 
Research 
Denm^^L^; 
Japan 
UK 
Netherland 
Russia 
India 
India 
Croatia 
USA 
Canada 
USA 
Canada 
Newzealan 
d 
China 
USA 
Japan 
Japan 
Argentina 
USA 
USA 
Russia 
Japan 
Indian 
USA 
Italy 
Total 
7 1 
2,822 
0.03 
0.03 
0.03 
0.03 
0.03 
0.03 
0.03 
0.03 
0.03 
0.03 
0.03 
0.03 
0.03 
0.03 
0.03 
0.03 
0.03 
0.03 
0.03 
0.03 
0.03 
0.03 
0.03 
0.03 
0.03 
2798 
2799 
2800 
2801 
2802 
2803 
2804 
2805 
2806 
2807 
2808 
2809 
2810 
2811 
2812 
2813 
2814 
2815 
2816 
2817 
2818 
2819 
2820 
2821 
2822 
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Table 1.1 
Showing the Range of Frequency 
S.No. 
1 
2 
3 
4 
5 
6. 
7. 
8. 
9. 
10. 
Frequency 
Range 
201-355 
101-200 
51-100 
21-50 
11-20 
9-10 
7-8 
5-6 
3-4 
1-2 
No.of 
Periodicals 
4 
2 
1 
3 
22 
24 
29 
36 
42 
116 
279 
No.of 
Items 
1203 
232 
82 
101 
279 
227 
203 
197 
144 
148 
2822 
% age 
42.84 
8.22 
2.90 
3.57 
9.88 
8.04 
7.19 
6.98 
5.10 
5.24 
99.96 
Cumulative 
% 
42.84 
51.06 
53.96 
57.53 
67.41 
75.45 
82.64 
89.62 
94.72 
99.96 
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2 SUBJECT WISE DISTRIBUTION 
Usually, the inforaiation on a given subject is published in the 
journals belonging to the same subject. But some times some of the vital 
information gets scattered in some related disciplines of the subject. 
This analysis has been done on the basis of subject field of periodicals 
publishing the literature. Ulrich International Periodicals Directory (35th ed.) 
has been use to know the subject field of various periodicals. 
Table-2 gives a subject break up in the field of "RHEUMATOLOGY". 
The data shows the highest percentage of document, 1930 items 
contributing 68.39% of the total fall under M.S - RHEUMATOLOGY. 
The second, third and fourth position goes to Medical Sciences (MS) 
761(26.9%), Orthopaedics Traumatology 30(1.06%) and MS-Paediatrics 22 
(0.77%). 
The total numbers of subject covering the periodicals are 10 in the field 
of Rheumatology. 
Table-2 
"SUBJECT WISE DISTRIBUTION" 
s. 
No 
1 
2 
3 
4 
5. 
Rank 
1 
2 
3 
4 
4 
Subject Area 
M. S.Rheumatology 
Medical Sciences 
Orthopaedics 
Traumatology 
M.S. Paediatrics 
M.S. Radiology 
Frequency 
1930 
761 
30 
22 
22 
Frequency 
Percentage 
68.39 
26.96 
1.06 
0.77 
0.77 
Cumulative 
Frequencey 
% 
68.39 
95.35 
96.41 
97.18 
97.95 
57 
6 
7. 
8. 
9. 
10. 
11. 
12. 
13 
5 
6 
7 
8 
9 
9 
10. 
10 
and Nuclear 
Medicine 
Pharmacy and 
Pharmacology 
M.S. Abstracting 
Bibliographic 
Statistics 
Experimental 
Medicine, 
Laboratory 
Technique 
Urology and 
Nephrology 
M.S. Radiology 
and Nuclear 
Medicine 
Biology and 
Biophysics 
Biology-Cytology 
and Histology 
Obstetrics and 
Gynaecology 
19 
15 
6 
5 
4 
4 
2 
2 
2822 
0.67 
0.53 
0.21 
0.17 
0.14 
0.14 
0.07 
0.07 
99.95 
98.62 
99.15 
99.36 
99.53 
99.67 
99.81 
99.88 
99.95 
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3. YEAR WISE DISTRIBUTION 
Currency of information is an important factor for any good Abstracting 
Service. The main objective of the chronological study is to find out the 
currency of information published in Biological Abstracts. 
This particular study is useful in knowing the most productive year of 
items ranked. This particular study is useful of items ranked. Likewise it is 
also studied that how many articles were published in which volume of 
Biological Abstracts. 
Table 3 shows the chronological scattering of all references. It gives the 
number of items published in the volumes of 1998-2000 in Biological 
Abstracts. The frequency of occurrence of items in the volume of 1999 was 
found to be the highest i.e. 977 for the same year and that of 1998, the 
frequency of occurrence was 9.41 which was again the highest for the year. 
However, the total percentage of the frequency of occurrence of items in 
the volumes of Biological Abstracts under study was found to be the highest 
i.e. 34.62% in 1999. This is followed by the volumes of 1998 and 2000 with a 
total percentage of occurrences as 33.34 and 24.84 respectively. 
TABLE-3 
YEARWISE DISTRIBUTION OF ITEMS 
S.No. 
1 
2 
3 
4 
5 
Period 
of 
orgin 
1996 
1997 
1998 
1999 
2000 
Total 
Frequency 
1998 
-
184 
658 
-
-
874 
of 
1999 
-
18 
291 
641 
-
950 
Occurrence 
2000 
-
1 
10 
336 
701 
1048 
Total 
frequency 
of 
Occurrence 
-
203 
941 
977 
701 
2822 
% 
Frequency 
of 
Occurrence 
-
7.19 
33.34 
34.62 
24.84 
99.99 
Cumulati % 
Frequency 
-
7.183. 
40.53 
75.15 
99.99 
59 

4. LANGUAGE WISE DISTRIBUTION 
The importance of this type of study Hes in the fact that the user and the 
information Scientist both may come to know about the most dominant 
language or languages in which the literature on the subject of 
"Rheumatology" is being produced. This study may help in the provision of 
translation Service in and by information centres. 
Table 4 shows the distribution of items according to the language of 
their publication out of total 2822 items, 23$S (84.93%) were published in 
English language. 
The second and third goes to German and Spanish with 126 (4.46%) and 
88(3.11 %) items respectively. This is followed by Polish, Russian, French and 
Chinese etc. 
Table 4 
"LANGUAGE WISE DISTRIBUTION" 
S.NO 
1 
2 
3 
4 
5 
'6 
7 
8 
9 
10 
11 
12 
13 
14 
Rank 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
10 
11 
12 
12 
Name of the 
Language 
ENGLISH 
GERMAN 
SPANISH 
POLISH 
RUSSIAN 
FRENCH 
CHINESE 
JAPANESE 
ITALIAN 
UKRANIAN 
UZBEK 
NORWEGIAN 
THAI 
HUNGARIAN 
TOTAL 
Frequency 
Occurrence 
2397 
126 
88 
71 
56 
41 
10 
9 
6 
5 
5 
4 
2 
2 
2822 
Frequency 
% age 
84.93 
4.46 
3.11 
2.51 
1.98 
1.45 
0.35 
0.31 
0.21 
0.17 
0.17 
0.14 
0.07 
0.07 
99.93 
Cumulative 
Frequencey(%) 
84.93 
89.39 
92.5 
95.01 
96.99 
98.44 
99.79 
99.1 
99.31 
99.48 
99.65 
99.79 
99.86 
99.93 
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5. COUNTRY WISE DISTRIBUTION 
All countries never give same research output in a peirticular 
subject all the time, this information managers and librarian in finalizing the 
subscription list of the periodicals. It is also very usefiil for the research 
scholars, as they tend to know the countries that are leaders in the field. 
Table 5 contains a list of 41 countries producing research material on 
"Rheumatology" 
These countries have been ranked on the basis of fi"equency of 
occurrence of items. It was observed that 28.27% of the total articles were 
published fi-om USA. 
This followed by UK and Germany that produced 26.47% and 20.41% 
research items respectively. 
The analysis not only shows the most potent countries of research on 
ftheumatology but also indicates wide coverage of Biological Abstracts as 
publication fi-om 41 countries of the world have been listed. 
Table 5 
S.No. 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
Rank 
1 
2 
3 
4 
5 
5 
6 
7 
7 
8 
9 
Country 
USA 
UK 
Germany 
Japan 
Israel 
Spain 
Poland 
Russia 
France 
Australia 
Italy 
Frequency of occurrence 
798 
747 
576 
132 
99 
99 
75 
56 
56 
28 
19 
Percentage 
28.27 
26.47 
20.41 
4.67 
3.50 
3.50 
2.65 
1.98 
1.98 
0.99 
0.67 
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12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
10 
11 
11 
12 
13 
14 
15 
16 
17 
18 
18 
18 
18 
18 
19 
19 
19 
19 
20 
20 
20 
21 
21 
21 
21 
21 
21 
21 
21 
21 
Sweden 
China 
Taiwan 
Singapore 
India 
Uzbeskistan 
Switzerland 
England 
Norway 
Slovenia 
Kuwait 
Saudi Arabia 
Netherlands 
Canada 
Austria 
Egypt 
Pakistan 
Thailand 
Oman 
Argentina ' 
Croatia 
Greece 
Cuba 
Turkey 
Mexico 
Nigeria 
Iceland 
Ireland 
Jordan 
Newzealand 
Total 
17 
12 
12 
11 
10 
9 
8 
6 
5 
4 
4 
4 
4 
4 
3 
3 
3 
3 
2 
2 
2 
2822 
0.67 
0.42 
0.42 
0.38 
0.35 
0.31 
0.28 
0.21 
0.17 
0.14 
0.14 
0.14 
0.14 
0.14 
0.10 
0.10 
0.10 
0.10 
0.07 
0.07 
0.07 
0.03 
0.03 
0.03 
0.03 
0.03 
0.03 
0.03 
0.03 
0.03 
99.81 
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6. FORM WISE DISTRIBUTION 
The literature on a given subject is published in many different forms 
like articles, research reports^ conference proceedings^ bulletins etc. It is 
interesting to know the most popular form of document. 
for this purpose an analysis has been done to find out the most popular 
form in which the latest information on the subject "Rheumatology" is 
published. 
The information scientists and users become aware of the most 
dominant form of documentation on a particular subject. This type of analysis 
is helpful for the librarian also in the procurement of documents so that the 
requirement of researchers on the subjects are satisfied. 
Analysis of the collected data shows that literature on the subject was 
published in different forms as shown in table 6. It is evident form the table 
that, 2598 items constituting 92.06% of the total data collected was published 
in the form of periodical articles. 
Next positions were occupied by case Reports Review Literature, Case 
Study, Bulletin Controlled Study ,^ ' Cohort Study, Conference Proceeding and 
/ Pilot Study with 87 (3.08%), 55 (1.94%), 22 (0.77%), 21 (0.74%), 
19(0.67%), 8(0.28%), 7 (0.24%) and 5 (0.17%) respectively 
It may conclude that articles published in Journals are the most vital 
media of communication among scientists belonging to the subject 
"Rheumatology" 
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Table 6 
FORM WISE DISTRIBUTION 
S.No. 
1 
2 
3 
4 
5 
6 
7 
8 
9 
Rank 
1 
2 
3 
4 
5 
6 
7 
8 
9 
Name of the Form 
Articles 
Case Report 
Review Literature 
Case Studies 
Bulletins 
Controlled Studies 
Cohort Studies 
Conference 
Proceedings 
^H Pilot Studies 
Total 
Frequency 
Occurrence 
2598 
87 
55 
22 
21 
l ic^ 
8 
7 
5 
2822 
Frequency 
Percentage 
92.06 
3.08 
1.94 
0.77 
0.74 
0.67 
0.28 
0.24 
0.17 
99.95 
Cumulative 
Frequency 
92.06 
95.14 
97.08 
97.85 
98.85 
99.26 
99.54 
99.78 
99.95 
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7. RANKING OF AUTHORS 
In every subject there are a no. of contributors. However, some of the 
authors/researchers are eminent personalities in any field. It is therefore, 
important to know the eminent personalities in the field of "Rheumatology" 
and also the most productive author in that subject. This information is usefiil 
for the librarian and users alike 
From the analysis it was found that 523 (18.53%) of the items were 
written by single author and 387(13.71%) items were written by two authors 
and 1897 (67.22%) items were contributed more than two authors. 
Although this study is not sufficient to know the major contributors 
exactly^yet the present ranking list may be considerable help to know the name 
of significant authors in "Rheumatology". 
Name of the most Productive Authors 
1) WOLF, FREDRIK (15 items). 
2) BELLAMY, NICHOLAS (11 items) 
3) GLADMAN, DAFNA D (10 items). 
Table 7 
RANKING OF AUTHORS 
S.No. 
1 
2 
3 
4 
Rank 
1 
2 
3 
4 
Name of Authors 
Wolf, Fredrick 
Bellamy, Nicholas 
Gladman, Dafha D. 
Garcia- Porrua 
Frequency 
15 
11 
10 
9 
65 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
5 
5 
5 
6 
7 
7 
8 
8 
8 
8 
8 
8 
8 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
10 
10 
Pal,B. 
Vander, Heijde D. 
Ward, Michael M. 
Alarcon, Graciela s. 
Jansen,T.L.T.A. 
Rahman, P. 
Belt, E 
Dougados, Maxime 
Elkayam, O. 
Harrison, Beverleyj. 
Jacobsen, S. 
Pincus, T. 
Schilling, E 
Anderson, M 
Abu Shakra, Mahmoud 
Dieppe, Paul. 
Felson, David T. 
Ho,M. 
Ikeda, K.M. 
Lee, C. Soon. 
Mok,C. C. 
Nakajima, A. 
Na,Sonova, E. L. 
Ramos, Remus 
Sokka, T 
Spoorenberg,Anneke 
8 
8 
8 
7 
6 
6 
5 
5 
5 
5 
5 
5 
5 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
3 
3 
66 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
11 
Smolen, Josef S. 
Toda, Yashitaka 
Tousssiroit, E. 
Vande Putte, L. 
Watnabe, T. 
Youssef, P.P. 
Rouf, J. 
Rau, R. 
Puszezzewicz, Nariusz J. 
O'Duffy, E.K. 
Nasonova, V.A. 
Lamge, U. 
Line, Syh-J.T. 
Lee, YH. 
Lehtimen, J.T. 
Haung, J. 
Hamda,R. 
Fries, JH.F. 
Emery, P 
Ermst, E. 
Bostrom, C. 
Bruce, Ian N. 
Biasi, D. 
Ahmed, H. 
Amett, Frank C. 
Askari, A. 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
2 
67 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
Ausley 
Arora, M. 
Anders, H.J. 
Al-Awads, A.M. 
Aman,S. 
Australian Rheumatology 
Assoiciation 
Aceves - Avila 
Ayral,X. 
Ames, P.R.J. 
Altman, Roy D. 
Bresmham,B. 
Bjamason, I. 
Backmaus, M. 
Brik 
Bharadwaj. 
Beraacka, Kristyna. 
Brooks,RM. 
Barolow, J.H. 
Bochme, M. 
Bahlas, S. 
Carreora, Patricia e. 
Caldwell, Jacquer,R. 
Carzillus, M. 
Crilly 
Calin, Andret 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
68 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 
100 
101 
102 
103 
104 
105 
106 
107 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
1 
11 
11 
11 
11 
11 
Conn, Doyt L. 
Dawes, P.T. 
Dudler 
Evans, C.H. 
Fang, Ji-Tseng 
Franke, A. 
Felokeller,E. 
Fraser, D.A. 
Guis,G.S.. 
Garwolinska, H 
Gozalez-Gay 
Gomez, Rodriguez 
Gillott, T.J. 
Hurst, N.P. 
Haung, CM. 
Hein, G.E. 
Husegawa, M.S. 
Heikkila,R. 
Hopkinson, N.D. 
Hammonden, M. 
Inokuma, S. 
Izumi, Masahiro 
ITO, M. 
Juesten, H.P. 
James, W.H. 
Jatic, I. 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
69 
108 
109 
110 
111 
112 
113 
114 
115 
116 
117 
118 
119 
120 
121 
122 
123 
124 
125 
126 
127 
128 
129 
130 
131 
133 
134 
Jones, Richard E. 
Khabilova, N.L. 
Kuper, Ina. H. 
Keyszer, G. 
Kim, Wan-UK 
Lopez, A. 
Lasila, Kirse 
Levy, Offer 
Li,E.K. 
Lane, Nancy E. 
Mc Gonagle 
Mateo L. 
Mok, M.Y 
Nishiya, K. 
Narvaez, J. 
Oh, Y.B. 
Ozen, Seza 
Olivier, C. 
Park, Young min 
Poole, A. 
Pachman, Lauren N. 
Proven, Anne 
Romero, Ana B, 
Ramos - Casala 
Rosenbaum, Jamest 
Roth, Sanford H. 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
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135 
136 
137 
138 
139 
140 
141 
142 
143 
144 
145 
146 
147 
148 
149 
150 
151 
152 
153 
154 
155 
156 
157 
158 
159 
160 
161 
162 
Salvarani, Carto 
Silman, Alanj 
Swezey, Rovert L. 
Sfikakis, P.P. 
Steem, Virgninia D. 
Stahl, H.D. 
Torre Alomso, Juan 
Tamaka, M. 
Uziel, Yosef 
Uhlig, Till 
Ulrich A. 
Vitanen, J.V. 
Van Vugt, R.M. 
Vanden Borne 
Valenzuela, Casteno 
Veale, D.J. 
Wiles, Nicolaj 
Walker, D.J. 
Weimer, S.M. 
White, Kevin R 
Witte,T. 
Williams, H. James 
Wulffroat, N.M. 
Yocum, David E. 
Yen, Jeng - Hsien 
Zoli, A. 
Zak, Marer 
Zuber M. 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
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CJiATTEX 17 
APPLICATION OF BIBLIOMETRIC LAWS 
1 
5 
FIVE 
APPLICATION OF BIBLIOMETRIC LAWS 
After the interpretation of data, the next step is the application of 
bibHometric laws on the analysed data to check the validity of these laws. 
BRADFORD'S LAW OF SCATTERING 
This law states that "If scientific periodicals are arranged in order of 
decreasing productivity of articles on a given subject that may be divided into a 
nucleus of periodicals more particularly devoted to the subject and several 
groups or zones containing the same number of articles as the nucleus when the 
number of periodicals in the nucleus and succeeding zones will be given as" 
1 2 
l.n.n 
Where T is number of periodicals in the nucleus and n is a multiplier. 
By the help of table-1 ranking of periodicals, 279 periodicals were 
divided into three zones according to their frequency of occurrence. 
In the first zone 3 periodicals carried 940 items, in second zone 29 
journals carried 943 items and the third zone consisted of 247 journals carrying 
339 items. 
The first zone is the nucleus zone as it contains 3 periodical followed by 
29 journals in the second zone and 247 periodicals in the 3rd zone. Number of 
permutation and combinations were tried to set data according to Bradferd's 
table and it was found as such: 
l:n:n^ 
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3 X 1 = 3 => 940 
3 X 9 = 29 = 29 => 943 
3 X 9 X 9 = 247 => 939 
3 : 29 : 247 
3 : 3n: 3n' 
Substituting 
we get 
9 = n 
3 : 3n: 3n' 
3 : 3 X 9 : 3 X 9 X 9 
i.e. 1 :n:n^ (where 1 is number of journals in the nucleus and n is a 
multiplier). 
ThtiiBradfords Law is proved. 
BRADFORD'S TABLE 
S.No. 
1 
2 
3 
Total 
4 
5 
6 
7 
8 
9 
No. of Journals 
1 
1 
1 
3 
1 
1 
1 
1 
2 
1 
Cumulative of 
Journals 
1 
2 
3 
Total 
4 
5 
6 
7 
9 
10 
No. of items 
355 
297 
288 
940 
269 
131 
101 
82 
58 
23 
Cumulative of 
items 
355 
652 
940 
1209 
1340 
1441 
1523 
1581 
1664 
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10 
11 
12 
13 
14 
15 
16 
17 
Total 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
Total 
1 
1 
1 
1 
2 
2 
5 
9 
29 
11 
13 
15 
14 
17 
19 
19 
24 
34 
81 
247 
11 
12 
13 
14 
16 
18 
23 
32 
TOTAL 
43 
56 
71 
85 
102 
121 
140 
164 
198 
279 
Total 
18 
17 
15 
16 
28 
26 
60 
99 
943 
110 
117 
120 
98 
102 
95 
76 
72 
68 
81 
939 
1622 
1639 
1654 
1670 
1698 
1724 
1784 
1883 
1993 
2110 
2230 
2328 
2430 
2525 
2601 
2673 
2741 
2822 
Taking log n, on x-axis and number of items in each zone on y-axis a graph was 
plotted as shown. The Bibliograph, thus obtained is found to be, by and large 
similar to Brad Ford Bibliograph. As the graph begins as a rising curve AP 1 
and continuous as a straight line. The rising put of the graph represent the 
nucleus of highly productive journals. The point Pi, P2 and P3 on the 
Bibliograph are the boundaries of three equi-productive zones in which as the 
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nucleus represented by 0Y1=Y1 Y2=Y2Y3 derived from as increasingly larger 
number of items represented by OX 1, X1X2 and X2X3. 
Log value of 3 journals in the first zone = 0.4771212 
Log value of 29 journals in the second zone =1.462398 
Log value of 247 journals in the last zone =2.392597 
1.2 LOTKA'S INVERSE SQUARE LAW: 
This law states that, the number of scientists who contribute n papers 
will be 1/n^  of those whose contribute only one paper. 
During the present analysis it was observed that 4,237 authors have 
contributed 2822 items. Out of 4,237 authors only 397 authors have 
contributed more than one paper and rest 3840 authors contributed one paper 
each i.e. single contribution. 
However, according to Lotka's law, single contributors should account 
for 60% of total. 
Lotka's law was applied to know the number of scientists contributing 2 
papers, 3 papers and 4 papers respectively, as given below: 
1.2.1 Scientists Contributing 2 papers : 
As we know that the number of authors contributing one paper is 3840. 
Therefore, number of Scientists contributing 2 papers may be calculated by the 
formula: 
No. of authors publishing n paper = No.ofscientistpublishinglpaper 
nl 
No. of scientist publishing 2 papers = 3840 
3840 „,„ . 
= = 960 T-
75 
Thus number of scientists publishing 2 papers is 960. However, an 
analysis of the data shows that only 282 authors have contributed 2 papers, 
which is far less than the 960 figure, obtained by applying Lotka's law. 
1.2.1 Scientists contributing 3 papers: 
Apply the formula: 
=l/n^ 
=3840 X 1/3^ 
= 3840x1/9 = 426.6 
During the analysis it was found that only 130 authors contributed 3 
papers each, which is far less than 426.6. 
1.2.3. Scientists contributing 4 papers: 
= 3840x1/4^ 
= 3840x1/16 = 240 
8 authors contributed 4 papers, which is far less than calculated figure 240. 
It may be concluded that present trends of research have changed as 
compared to the period when Lotka's Law was formulated. Due to 
interdisciplinary nature of subject and team work, most of the articles are now a-
days are written in joint authorship. Thus, this particular study does not prove 
Lotka's law. 
1.3 ZIPF'S LAW OF WORD OCCURRENCE: 
This law states that "in a long textual matter of words are arranged in 
their decreasing order of frequency, then the rank of any given word of the text 
will be inversely proportional to the frequency of occurrence of the word". 
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j ,ri« 
ral/f 
Where, r is ranK 
f is frequency of word occurrence. 
fr = (constant) 
For the appUcation of this law, I have collected frequently recurring;in the titles 
of periodicals. These words are presented in Table 9 according to their 
frequency of occurrence ..-
Table- 9 shows distribution of words are inversely proportional to the 
frequency of occurrence of the words. The law represents only approximation 
of occurrence, which is hyperbolic. 
Zipf s Law: 
F(r) = c/n where c is constant 
Log F(r) + Log n = c 
On application of this law, we found that the log of frequency of occurrence of 
words when added to log of their rank, the results are almost same for each 
word, as given below -
I. Word 'Rheumatology' 
Frequency- 1126 
Rank-1 
Log of frequency + Log of rank 
Log 1126 +Log 1 
= 3.0515+0 
= 3.0515 
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Rank 2 
II. Word 'Arthritis' 
Frequency - 534 
Log 5 + 0.3010 
= 2.7275 + 0.30.10 
= 3.0285 
III. Word 'Disease' 
Frequency - 494 
Log 494 + Log 3 
= 2.6437 + 0.9771 
= 3.6208 
The figures 3.0515, 3.0285 and 3.6208 are approximately constant, the 
providing the Zip's equation/x v = a constant. 
RANKING OF WORDS 
Rank - 3 
S.No. 
1 
2. 
3 
4 
5 
6 
7 
8 
9 
Rank 
1 
2 
3 
4 
5 
6 
7 
8 
9 
Words 
Rheumatology 
Arthritis 
Disease 
Tissue 
Fibromyalgia 
Patient 
Joints 
Orteoarthritis 
Erythematorus 
Frequency 
1126 
534 
494 
434 
395 
378 
347 
339 
321 
Log C = Constant 
3.0515 
3.0285 
3.6208 
3.2434 
3.2954 
3.3555 
3.4460 
3.4331 
3.5607 
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10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
Treatment 
Bone 
Catastrophe 
Cytokines 
Fracture 
Spondylitis 
Lupus 
Molecules 
Fever 
Skeletal 
Infection 
Virus 
285 
284 
282 
261 
243 
232 
228 
211 
206 
195 
186 
178 
3.4543 
3.4946 
3.5293 
3.5365 
3.4995 
3.5414 
3.5620 
3.5546 
3.5685 
3.5687 
3.5705 
3.5726 
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CONCLUSIONS AND IMPLICATIONS 
Bibliometrics can be defined, in simple word/ as quantitative or 
numerical or statistical analysis of recorded communication. The analysis can 
be done by observation, measurement, and grouping. 
The conclusion arrived at in this study is based on the data collected 
from Biological Abstracts. 
The main objective of the bibliometric study is to know the leading 
countries, contributors, and form of the documents, language, and core journals 
etc. on the subject "RHEUMATOLOGY" 
This whole study was conducted by using bibliometric techniques. 
After the collection of data from Biological Abstract, it was analyzed and 
results were shown in the form of tables and Graphs. Lastly Bibliometric laws 
were tested. 
The following are the major findings of the study 
1. From the study, it is found that the journal titled "Journal of 
Rheumatology" published from U.S.A. is most productive reporting 
355 items i.e. 12% of the total literature, this is followed by 
"Rheumatology" published from UK with 297 items i.e. 10.52% of the 
total and "Annals of Rheumatic diseases" published from Germany 
with 288 items i.e., 10.20% of the total literature. 
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2. Subject wise distribution shows that 1930 (68.39%) Uterature belong to 
the subject "MEDICAL SCIENCES" with 761 (26.96%), 
'ORTHOPEDICS TRAUMATOLOGY' with 30(1.06%) items and so 
on. \.\^j^ 
3. the analysis of year wise distribution concludes that highest amount of 
documents were produced in the year 1999 with a total of 977 on the 
subject 'Rheumatology*. The other productive years are 1998 and 2000 
accounting for 941 and 701 items respectively. This shows the current 
information published by Biological Abstracts. 
4. The language wise distribution shows 84.62% literature in the field is 
published in "English" language where 15.32%literature is published in 
other languages. This study may be helpful in the provision of 
translation services in the information centres. 
5. The literature on the 'Rheumatology' was found to be pubHshedioije" 
„-ptii^!ed from 41 countries. USA is the leading country with 798 
(78.27%) items of the total. This is followed by U.K. and Germany with 
747 (26.47%) and 576 (20.41%) items respectively 
6. The study regarding the form wise distribution of items concluded that 
the most of the literature on the subject was published in the form of 
articles, out of total 2598 (92.06%) items published as Articles the rest 
are followed by case reports, Reviews, and case studies etc. 
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7. Author wise distribution shows that 523 (18.53%) items contributed by 
single authors, 387 (13.71%) items were written by two authors and 
1897 (67.22%) items were contributed by more than two authors. 
Three most productive authors in the field are as> 
1) WOLF, FREDRICK (15 items) 
2) BELLAMY, NICHOLAS (11 items) 
3) GLADMAN, DAFNA D. (10 items) 
During the application of bibliometric laws, Bradford's law and Zipf s 
law were proved. However Lotka's law could not be testified probably because 
of the changing trends of research now-a- days. 
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